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A n  il)version algorithln  based ml a xlonlillcar optimization tcclllliquc  is used to rc:-
t]icwc a subset c)f fcmst cancq)y paralnctcm  that can l~e used in ccosystcun  mcJdclillg.  ‘1’hc
illvcmioll  algoritlllll  u s e s  a pammctric niodcl  clcxivccl fronl a cliscrwtc coxn]mlcllt  f o r e s t
scattcri]]g ]nodcl which includes all ]najor  sc.a.ttcring  contributions to radar  lmckscattcr.
T}Jc paralnctric  ]noclcl, l]owevcr, is clcrivcd for cases wllcxc only OIIe mcxharlism dolIlillates
tllc Sc?lttcrixlg procx!ss, ill this case, bar]ch layer volulnc  scaticrillg. ‘J’hc free paralnctcm
arc takcm to lx the real ar]d il]ltip,illary parts  of the dielectric collstmt of brallcl]  laym ccnl-
stlitucllts.  !l’llc pmalnctric  n]odc] and t,llc illvcrsicnl algoritlm  arc valiclatccl with synthetic
data  alld a])plied to two data  sets takcll  at cliff mcllt datcx over mlc of the OT1’I+;R sites
(Santiarn  Pass). l’hc illvcrsiml  algoritll]n  is s}lowII to bc a useful tool ill tllc qua]ltitativc
mollitloring of crmopy ]noistum  status, as well as a lmildin~ block of its future  vcrsiolls
which will include a ]norc col]l]nchcwsivc  set of forest scattering pararnctlcrs as ullkl:owlls,

])uring ihc (kgon Lralm!ct ccosyshn rmcarclJ  (OrJ’l’FHt)  p r o j e c t ,  scwcral rwnote
scnsillg  illstmIncmts,  including  tllc NASA/J  I)l, AIRSAR, acquirccl data over a variety of
formts  ill wcstmn  Oregon in June allcl August 1990 and March 1991  ]. ‘J’he arms ranged
frmn the dense forests of the coastal rcgiml to the s]mrsc ixlland J unipcr  forests. Reprc-
sel]tativc  ground trLlth mcasurclnalts  wcxc obtained silllllltal]collsly  over tllc SaIJIe arms.
‘1’hc remote sensing mcasurcmcmts  vmc performed to stucly the fcasil)ility  of obtaillil]g
appropriate forest parameters that- ccmlcl bc i)lput to all ccosystcln  mmlcl that prcclicts
the daily, seasonal, ancl ycmrly production of kcy Imtricmts. ‘1’hcsc arc qualltitim  suc.]1 a s
biomass, leaf  area inclcx, and canopy lnoistum  colltcl]t.

Ill this work, we focus Q]] the airbormc  SAlt data, which are C-, L-, and l’-barld  ]Arri-
mctric microwave lmckscattcr mcasumncnts.  Several rmcarchcrs  have devised Inctllocls to
rchitc forest biomass to r’aciar backscattcr for’ s~xcific  fcn’cst  starlds a]Jd wit]l va?”yillf; dc-

2’3’4 ~’hcsc results am potc]ltially  of great practical value. 111 a previousgrccs  c)f a c c u r a c y  .
l)apcr,  wc have rcpor-tecl  the depcmdence  of radar  IIlcasurclnmlts  on forest bimmss fcm the
fmcsts mlclcr study in 01rl’lHt5. In tllc sanlc  wcwk,  wc have ccmcludcd that qutLlltitative
rclaticnls  between radar  }mckscattcr  and compcnulcl quarltitics  such as biolnass  cal}llot  bc
clircct]y found ilJ a unic~uc! fas]lic)ll, and it is aclval)tagcous to stuc]y the! radar Incasurcl]lcllts
as fullctiom of C:lcctronlagllctic  scattering; pro])crtics  of forest c.al]opy cc)lllpcn)cllts,  such as
cliclcctric  constant of trwc and ground constituents arid tllcir  structural and size properties.
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